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(54) CnOCOE BOCCTAHOBJIEHMK rBPMETMMHOCTH 3 AK O/IOH HO TO flPOCTPAHCTDA 
(57) Abstract: 

Hcnojibao— B«; cpn pcMOfrrao-BoonHzpioHHLCC pa&muc 06ecoe<Ds»eT noBbanome sMcktbbhocs: cno ooCa. 
CytqKocTb B3o6pereaHH: no cnocoSy ocyr^ecrEJiHioT ysenmeBBs /pjauerpa KonoHHw b rarrepaajie 
H3QJumHH. JJaaueTp kojiohhu yDcmnaBaiOT 3a ever yotrtBWBBajDii;caca b o6t>cue nps Teep^cHHB 
uempnuqaTO* p«3pyraa»mcfl cwm (HPC). Ee viAaHnuajcrr b KonoHuy h ccofltuor moct b HHTrpsane 
vaonmjfvs. 1 3.n. £-m>i, 1 -rafin. 
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Description [Oracane M3o6pereHra): 

M306pCTCaMC OTBOCHTCH E pCMOOTHO-IISQnHmMWHblM pa60T8M (PMP). a 1 
rCf»4CTHMaoCT« 3AKonoBHoro UpOCTpaHCTBa. 




r paspymcHKc Konorau ee TarifaKo b mrrepnanc, o KOTopow d BontqcooM 
' HHTepeanax, r^e qeMCBTa hot. Bro 
t aapsjja npoqeoc MwioKOHTjwmpyeMKft, to wdsct i 

L 

H * H6wie e 6nB3XBU K H3o6percBHE> do Toonwcocott cymoocTH hbuhttch amend yciparaosi aaxcJLOHHboc 
EKperosaB nyrcM yDonranH Amocrrpa KonaHHbc 3* npcfluiw ynpyrra A™>opi«mrt B mrrcpBanc Baonsnnm 




' t>a A* ,ia WOCTBPaerca Ten, vto q cnoco6e BoocraHcinncHiiH npifr iwuiuc T H aaKonoHHoro 
np ocnpaBC TBa nyreu ysenvRBBR finaMcrpa kqtcohhw o HHTepsanc EMnumaa KHaicerp kojiohhu 
yBenwnmawT 3a ew yBem roroaiomeflcg b o6«ue npa TBepflerani HeropbnwaToft pa3pyma»meft cwecn 

PiPC L?ll XOTOpyl ° 3aXat<HBa,0rr B K<WI0BHy II CQ3flSU0T MOCT B HUTCpBane H30JIOTJIH. npH 3T0M B KaQBCTBC 

HPC HcmuiboyioT cuecb K3Bct-rxoBy» huh ropiiwx m 6ypoBboc pa6or (CMTE). 

ycncmHOCTb pckiGHTHQ-icsamm^oHiTbix pa6or no 
pp cBM Q ia eT 509*. 3to o6fcflCHHeroi Teu, «rro 




I HCMBHTBOrO 

1 "P 00 *. aaiicwaio, vro BorocpcflCTBtHMD b mrrcpBJUiax nep$opaiDoi cqouxemie /kohtsxt/ 
UPMcbtboto kbmbh c iuviohboA y7iywacTcn. nocncwHHft ^bbt o6i,»chh»ot yBemnieHKeu canu npasarBtt 
aonoHHW k Horary a peaym/rare ee fle^opMaujot. riocne onpeocoim o6cajntoft kqtiohhu Tasae, Rax 
npasBJio, HafimoAaercR Hapymnanc ee noirraxTa c qeuenrou. 11 pn 3tou HamSoribnn 
oTMeneHbi b HHTepBaaax miacroB c bucqroA npoinmae«ocTtJD a xasepiiaM. B roiacrax c j 
BOAoft Hapymonw HOHTaKTa nocrae onpeccoBJU ^am.e acero orwcHaxrrcH b oohc ocwjhc^thh 
/BHK/(1). 

Oqemu pacneraMa nponyauiyx) cnoco<SnocTt> jyw DOflomecaHoft aoflbi Konboeso 

o&aRBoft KonoHBott m qoMBTBUM xoubem. topwyjiy HaporBeflcoaxa uokbo eanacaTb crcewyBm^ o6pacwL 



* = <» -d*> / ; 



ffHaweTp ooca^Hoft kqjwhhw. w; p-nepennafl flaanemw, na; * -Kos^nnacHT rroaitfiHtieaaix 
oanpoTraneHH*; H-^tikha MHKpoaaaopa. u: Q-pacnw bobm. u^/cyr Ba^eu o<5o3Ha<i«m* D-d- 5 : P/H - 
grad P, r^e g - saaop uemfxy KonoHaod a hcmchthum sauHeu, u; grad P -rpajnietfr Raanemvi, ria/14. 

Toma ^opwyjia /l/ 6 W er awcrb rap: —-—jj , ^ onpeflenemw 

9 = «6<«i+6) / — I — , c£> 

ttoaftHxtBeHTa mnpaanmeciuix conpoTHancHRft hco6xoarmo Bbrafcmrrb apirrepH* Peitaamflca 
-.^-..n"* -o H*e v - iwHCMaTKnecKui FBOKocTb oofltj / nptt 70°C. v • 0.5» 10" 8 v 2 /c). 
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Hpa TypoyneeTHOM pcxHue kos^hlchcht 

*° PlflOTC: a - ^ ' w***mx*a: y - 0.5. 10 V/c; d - 0.168 n; 5 . 0.1 mm 

- 10 •« m; grad P - 4- 10 6 Ila/M. 

Cnc-reMa ypaaaaaril /2-4/ pcmaeroj wtctoeom nonfSopa. 



Taian< o6paooM. *iepea aaoop 0,1 u npn rptvprarrc naarceHHH 4 MTIa/w k mrrcpaarty ncp*opan*H wokct 
nocryna-rb oxono 22 m s naftbt n cyru. 

nottbrmcHHc flaBncHHH b ofcaflHoft nonoaHC npasq^vr K yoejiBHauuu cc jnxaMCTpa. Paccrrw DosasbiauoT Ha 
flaanoMr B Konoana, qtoou ee BBfflpgrt t pa^Hyc yBtrawicH bh 0,1 mm jdth 



OopMyna a»w pa^Hanboux nrpeMaqeanfl aapyamofl ctchxh TpytSw 00 sa^aqe JThmc hmwtt our /ty 
r r Z -T r Z r -p •* -* aa <M in 9 iarr nyaocoaa. u ■ 0,25: E -mokjto. 

6 = — 



ynpyrocm «nn cTa/m. E - 2.1.10 9 MIIa; P, -oyipcsHee flaryicHBc, MIT a; P 3 -i 
Mlla; r , -BHyipeaaaa pwyc TpytSu, wc r a -BaenraHfl pawayc -rpyfiu. m, r^d/r. 

nycrb P, - Pj+P.^ hjih Pj-P^P^. 

m e P.^ ■ HstiuTonntoe ^aanaw* b kojiohbc no cpaaHomoo c HapyjcHun ^aaneaaeu. 
Ton;a ^opwyna /B/ 6y^c-r Bfacrji^rrb 



o cj-rf> <i- M ><r*-rS npa S - 10'V P a - 20 Mna; r, - 0.078 m: r 9 - 0.084 k 



• 33.7 Mlla. 



X»0,076 •0 J 0a4 
M a nit 



PacqeTfac noxasbCBaarr. «rro ecras Mes^y o6caojBoa KonoBnoft m ipvnmMM aonbopM cymccruyrT aasop 
DuunuuoA 0,1 mm. to flocr*i«4Ho b kobobhc coo^axb flaiinciOTc 33,7 MTIa h nasop 6y^cT nepespMT sa ctct 
yearnum BBasuaro /piaMerpa kojiohhu. Tutoe gas/icane a n,axe 6am>mee moxbd coafla-rb nyrcM 
pasMtnjemvx b KtVKJHHE uoc-ra B3 Besopaiawofl paspymaamiefi cmccm /HPC/ h b MacTHOCTH cmbcb 
KssecTKOBoa aoh ropHbDt m fioooBbix paficr /CHTB/ [6|. 

HPC BpaMBBHnr, xviamhZM oOpaaoM npH paispyiucunx npoqHuac xpynx«x warepeanoo (cxam^aue nopo^u), 
6eroBBb<x h xeneaotfcTCEHEbix m^fjraa, iraumwwr mawm, jyra ho6uum npapo^Bcro komhh. 

HPC name aceno npcncraanfaor co6ofl noponntoo6pa3Hh£e Beroparoe H MCBspbtBoonacBbic MarepHaJIbt. 
Aajonnie c BOffoft mpnoroyw peampno (pH-12). ripa cwcmHBaHHH nopomxa HPC c DDflofl oOpaayrrcn 
cycnoEMM (paooqaji cwecb), Koropaa. 6ynjsji awiBTBH b tnnyp. oncnauHMfl b o6botTC. aonnexanw 
»P«*coh cXBaTfamaercH, xecp^ceT, o^BoepeifeBHO yBenaraiBaacb b o&boa. 

amoHCHTDB. BxoflHmBx b oocraa HPC. npgBOEprr k 
> Aaonea™ [6omx 40 MHaJ. nofl jRdfcnBw r^pparaiBioHBoro 
* b Ttne ootorra pasamavroi HanpnxeaiDi. npHsoABonie b ero pc w mtam f7J. 



npc^riaraeMMA cnoco6 Hoonnupa saxanoHsnro npoorpancrrra wrymocrmruaox cnc^yiomm-i oopaaoM. 

B CKBajKHny cnycaaarr ROJiOHMy HKT c Tamoi pacwrroM. vro<5bl MUmgfl kwkh Raxpnavrcn Ha 10-20 m hctc 
HirrepBona nqj^opauiai npo^yaniiaioro onacra. BosfiyxflaiOT mq>BynmiBX) n npoMbraanr ciusuiaciy Btyjaft, 
0-10 °C. 
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3aTW>pH»T HPC aa aofle c Teuncpatypoft 0-10°C. 



> HPC b 



npoffawiHDajOT cycneaajoo HPC pp BwpaoraDaHHH cc ypomcft u HKT b sarpyfaou npocTpancTBe. 

npanoflHunaMxr HKT fl0 nnytHHM pacnanoKoosH hhjkhhx neptopwjpomihix orocpcTHfl h npa 
', BWUHB9S rofiwromaxft o6fcew HPC. 




npasMympeTBOM npegnarcMoro cnooofia hhohctch to, *rro nepcspuTHe KananoB ^jw nocTynnesM bo;jw k 
HHrepBany nep^opaxpn npoacxo;prr he aa cuct nanpaflTHraoacorx) BooflrftcrBHH Ha aonoHHy, a 3a cwt 

a; Bo-eropux : 
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Claims (dnjpuyjia H3o6pereHHJi]: 



1. Cnoooo DoocTaBoanuitR rcpMcrwmocTH aaxanoHKoro npocrpaHcrsa nyrcw yaempiesKR jpiaweTpa 
KanoHKbi b HHTcpsanc ioonHUHM, OTjumajonprfteH Teu. «rpo gHaucrp kojiobhm ywjuremMcyr aa cter 
yBcnTOBa»meftcJt b oOcftwc npa Teepflcmra HeaapwmiaToS paapymawmea cuboi (HPCJ, Koropyio 
aaKatnnjajor n norioeHy, h coa^euor uoct b HHTepBane «3<ummof. 

2. Cnooo6 no n. 1. arraroucmtiAcH to*, hto d Kawree HPC ncoonbsynx CMecb H3eamwBy» arm ropawx n 
fiypouMx pa&rr (CUTE). 
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Drawing^) (ifepreacHj: 



XapaicTepMCTMPca HPC 



XapaKrepMCTWKa 



1. BoAocMeceBoe OTHoweHHe cycneH3Mn 

2. PacxoA nopouuca, tohh Ha 1 m o6t>eMa 

3. PacreiaeMOCTb no KOHycy AaHMH, cm 

4. ruioTHOCTb cycneH3MH, nfcM 3 

5. 3arycTeBaeM0CTb f npw TeMnepaType 20-25 rpaaycoa C 

6. CqenneHMe iomha c Tpyoo*. Mna 

7. ConpoTHaneHMe k3mhh tynbTpaw* boaw, Mna 6o/iee 

8. flaajietme npM pacujupeHnn, Mfla 



Ta 6/1 h q a 



3HaneHMe 



0,3-0,5 
1.8 
20,0-25,0 
1,8 
120,0 
5,0 
60.0 
flo45,0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1 ]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4] : 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v = 0 5 
♦lO'V/c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10' 6 m 2 /c; d = 0 168 
m; 6 = 0.1 mm= 10^m; gradP = 4 • 10~ 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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\i = 0.25; E is the elasticity module of the steel, E = 2. 1 . 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; ri is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + Pexccss Or Pi - P 2 = P eX cess, 

Where P exC ess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 10* 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P exccss = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1 . Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 



Drawings: 
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Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 j 


2. Powder expenditure, ton per I m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


1. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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